patient. The onset of puberty in KS patients is associated with testicular fibrosis, loss of spermatogonial stem cells (SSC), and impaired fertility. While it is feasible to cryopreserve SSCs from KS patients for future fertility treatments such as SSC transplantation or in vitro spermatogenesis, adaptation of current SSC propagation systems for KS patients must first be demonstrated. This work demonstrates the in vitro culture of mouse and human KS SSCs.
INTRODUCTION AND OBJECTIVES:
Cholesterol is the main lipid component of the sperm cell that is essential for sperm membrane fluidity, capacitation, and acrosomal reaction. The main objective of the study was to identify and quantify, for the first time, the different species of oxysterols in human semen from normozoospermic, oligoasthenoteratozoospermic and asthenozoospermic patients. The secondary aim was to investigate the potential role of oxysterols in sperm pathophysiology.
METHODS: To investigate the profile of human sperm oxysterols in subjects with normal and altered sperm characteristics, we recruited 150 consecutive subjects aged between 18e50 years old. Therefore we investigated 134 semen samples from the same number of patients, aged 34.5AE7.5. Patients were classified according to the sperm parameters: Group 1!50th percentile (33 normozoospermic men), Group 2 5th percentile (32 oligoasthenoteratozoospermic men), Group 3 only progressive motility 5th percentile (25 asthenozoospermic men) and Group 4 (44 patients with varicocele). Oxysterols were determined by GC-MS using deuterium-labelled internal standards. Oxysterols analyzed included seven autoxidation-and five enzymatically-generated oxysterols.
RESULTS: 25-HC resulted the most abundant oxysterol in normozoospermic subjects and turned out to be the only one that differed significantly (p<0.0001) among the 4 groups. It was higher in normozoospermic group (21.63AE18.47 ng/mL, meanAESD) than oligoasthenoteratozoospermic (2.59AE2.93), asthenozoospermic (5.59AE3.17) and varicocele (13.48AE11.81) group. Furthermore, 25-HC positively correlated with the spermatozoa number (r[0.72, p<0.0001). We detected Cholesterol 25-hydroxylase, the enzyme responsible for 25-HC production, in human spermatozoa at the level of the neck and the post-acrosomal area. Upon incubation with spermatozoa, 25-HC induced calcium and cholesterol transients in connection with the acrosomal reaction. Our results support a role for 25-HC in sperm function.
CONCLUSIONS: In conclusion, to the best of our knowledge, this is the first study providing evidence for the feasibility of detection and quantitation of oxysterols in human semen samples. We found in spermatozoa the presence of cholesterol 25-hydroxylase and its preferential accumulation in the neck and the post acrosomal area. 25-HC was able to induce calcium ions and cholesterol depletion in the acrosomal region, years old an extent comparable to that of a capacitating medium. These finding offers the opportunity to identify a new molecular player involved in pre-fertilization processes.
Source of Funding: NONE

MP75-17 3-DIMENSIONAL (3D) HUMAN TESTICULAR ORGANOID SYSTEM FROM KLINEFELTER (XXY) TESTICULAR CELLS SUPPORTS IN VITRO HAPLOID GERM CELL FORMATION
Nicholas Deebel*, Guillermo Galdon, Nima Zarandi, Olivia Cornett, Winston-Salem, NC; Mark Pettenati, Winston-Salem, NC; Stuart Howards, Stanley Kogan, Anthony Atala, Hooman Sadri-Ardekani, Winston-Salem, NC INTRODUCTION AND OBJECTIVES: Klinefelter Syndrome (KS) is typically defined as 47,XXY in the male patient. The onset of puberty in KS patients is associated with progressive testicular fibrosis, loss of spermatogonial stem cells (SSC), and impaired fertility. Previous work has demonstrated the ability to propagate in vitro SSCs in 2-dimensional (2D) cell culture. The objective of this study was to use propagated KS SSCs to form a functional 3D Human Testicular Organoid system (3D HTO) as a means of establishing a novel infertility treatment for KS patients.
METHODS: In Vitro propagated KS testicular cells from 2D culture were thawed and recovered for one week. 3D HTOs were formed by placing 10,000 cells per HTO in ultra-low attachment plates for 48 hours. After the HTO formation period, they were placed in differentiating media for three weeks. Viability and structure of the HTOs were assessed with bright field and confocal microscopy as well as live/dead staining and ATP assays. Both qPCR and dPCR were used to confirm the presence and quantity of major testicular cells including spermatogonia (ZBTB16), Sertoli (SOX9), Leydig (TSPO) and peritubular (ACTA2)cells during all stages. In addition, HTO testosterone production was measured during culture. TheINTRODUCTION AND OBJECTIVES: Exposure to ionizing radiation results in cytotoxic and genotoxic effects caused mainly by the oxidative damage. Germ cell epithelium is highly sensitive to radiation effect that can increase the level of apoptosis post radiation therapy. The toxicity of mis-repaired DNA damage is limited by cell death that results in sub-fertility or infertility. In the present study, we investigated the radioprotective effect of a novel nano-encapsulated antioxidant cocktail on germ cell apoptosis and spermatogenesis in rats subjected to whole body radiation (WBIR).
METHODS: Adult male rats weighing 250-270 g were divided into four groups, 8 rats in each. Group 1 served as control, group 2 received an intraperitoneal (IP) single dose of antioxidant cocktail (1 ml), group 3 was exposed to a WBIR (6 Gy) and group 4 received antioxidant cocktail before WBIR (6 Gy). Rats from each group were sacrificed after 48 hours.
The antioxidant cocktail is composed of different vitamins, minerals and herbal remedies that were proven in previous clinical trials to be radioprotective. Malondialdehyde (MDA) levels were measured in serum (TBARS assay) to evaluate the oxidative damage. Johnsen's criteria and the number of germinal cell layers were used to categorize spermatogenesis. TUNEL assay was used to determine germ cell apoptosis. Statistical analysis was performed using one-way ANOVA test.
RESULTS: Total body IR resulted in histological testicular damage (decrease in Johnsen's criteria, p<0.05) that was accompanied by a significant increase in germ cell apoptosis, expressed as the number of apoptotic cells per 100 tubules (AI-1 apoptotic index) and the number of positive tubules per 100 tubules (AI-2 apoptotic index). Treatment with antioxidant cocktail resulted in a significant decrease in germ cell apoptosis (33% decrease in AI-1, p<0.05 and 34% decrease in AI-2, p<0.05) that was accompanied by an improved spermatogenesis (increase in Johnsen's criteria, p<0.05).
CONCLUSIONS: In an experimental rat model of WBIR, our novel antioxidant treatment ameliorates oxidative stress induced testicular damage, i.e. decreases germ cell apoptosis and improves spermatogenesis.
Source of Funding: none
MP75-19 ISOLATION OF TESTICULAR SOMATIC CELLS USING DSA LECTIN AND PERCOLL
Satoshi Nozaki*, Shoiciro Iwatsuki, Tomoki Takeda, Hiroki Kubota, Hiroyuki Kamiya, Shoichi Sasaki, Yukihiro Umemoto, Takahiro Yasui, Nagoya, Japan INTRODUCTION AND OBJECTIVES: Leydig and Sertoli cells play important roles in spermatogenesis. To investigate the role of testicular somatic cells such as Leydig and Sertoli cells in spermatogenesis, they need to be isolated. However, little is known about effective isolation of these cells. In this study, we established a simple technique to isolate testicular somatic cells using Datura Stramonium (DSA) lectin and Percoll.
METHODS: C57BL/6J mice were used for this experiment. The testes were collected and seminiferous tubules were dissociated using collagenase and trypsin. Tubules were layered over 5% Percoll and allowed to settle. The upper gradient of the Percoll mixture was centrifuged at 20,000 Â g to isolate the Leydig cell fraction, whereas the lower gradient was transferred to DSA lectin coated plates and incubated. Subsequently the Sertoli cell fraction was isolated from the cells that attached to the plate. We counted the number of cells and compared the positive ratio in immunostaining in each fraction. We used STAR antibody as Leydig cell-specific marker and SOX9 antibody as Sertoli cell-specific marker. The quantification of gene transcripts was carried out by quantitative PCR. We used 3bHSD and Star as Leydig cell-specific markers and Sox9 as Sertoli cellspecific markers.
RESULTS: The numbers of cells in the Leydig and Sertoli cell fractions were 3.7 Â 10 6 and 4.4 Â 10 6 , respectively. STAR positive ratio (STAR positive cells / total cells) in the unisolated, Leydig, and Sertoli cell fractions were 2.9%, 57.6%, and 2.3%, respectively. The STAR positive ratio in the Leydig cell fraction was higher than that in the others. Furthermore, SOX9 positive ratio (SOX9 positive cells / total cells) in the unisolated, Leydig, and Sertoli cell fractions were 10.5%, 7.7%, and 15.6%, respectively. The expression levels of 3bHSD and Star in the Leydig cell fraction were significantly higher than in the Sertoli cell fraction. The expression levels of Sox9 was not significantly different between Sertoli and Leydig cell fraction.
CONCLUSIONS: Although it was difficult to isolate Sertoli cells from the testes using DSA lectin and Percoll, we found that Leydig cells could be isolated efficiently. Our method provides a platform to expand the investigations related to testicular somatic cells.
